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NINDS mission

To seek fundamental knowledge about the brain and 

nervous system and to use that knowledge to reduce the 

burden of neurological disease.
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Coffin Lowry Syndrome
Complex Regional Pain Syndrome
CorticobasalDegeneration
Cytomegalic Inclusion Disease
Dancing eyes-Dancing Feet Syndrome
Dandy-Walker Syndrome
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NINDS Supports Research 
Across a Wide Disease Spectrum
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Spinal Cord Injury

ïRoughly 17,000 new cases/year

ïAbout 250,000 living with SCI



Å Chronic Incomplete SCI with 
120 clinical treatments of 
Locomotor Training

Å 6 times higher than national 
PT benefit limit

Clinical Expertise Optimizes Neuromodulation

Morrison S et al 2018 Arch PhysMed Rehab

Improvement Never Plateaued
__________________________________________________

Significant Gains were maintained 
6-12 months after treatment 

ended.

ÅUsed to be standard expectation that recovery after SCI would fully 
plateau by ~1 year:Not the case anymore.

ÅClear evidence that incomplete SCI individuals can continue to see small-
moderate improvements in ambulation, autonomic function and QOL.



ÅLeg function for people with AIS A-D SCI
IŀǊƪŜƳŀΧ9ŘƎŜǊǘƻƴ Lancet2011, AngeliΧ IŀǊƪŜƳŀ 
Brain2014,                      wŜƧŎΧ IŀǊƪŜƳŀΣ Sci Rep 2017,*
DƛƭƭΧ ½Ƙŀƻ Nature Medicine 2018,   AngeliΧ IŀǊƪŜƳŀ 
NEJMнлмуΣ ²ŀƎƴŜǊΧ CourtineNature2018*,   
5ŀǊǊƻǿΧ SamadinaJ Neurotrauma2019

ÅHand function for people with AIS B-D SCI

²ŀƎƴŜǊΧ Courtine
Nature2018*

DƛƭƭΧ ½Ƙŀƻ Nat. 
Medicine 2018

Baseline Stimulation

LƴŀƴƛŎƛΧ aƻǊƛǘȊ IEEE TNSRE 2018*

Stimulation + Rehabilitation leads to functional 
recovery *persisting beyond stimulation*

AngeliΧ IŀǊƪŜƳŀ
NEJM2018

[ǳΧ 9ŘƎŜǊǘƻƴ NeurorehabN Repair 
нлмсΣϝ  DŀŘΧ 9ŘƎŜǊǘƻƴ J 
Neurotrauma2018,*  
InaniciΧaƻǊƛǘȊ IEEE TNSRE 2018,* 

ÅElectrical stimulation in combination with rehab can greatly increase indices of 
recovery, and can even be used to improve motor and autonomic parameters 
long after neurologically motor complete SCI



ALS

Amyotrophic Lateral Sclerosis

ï2 new cases per 100,000 people per year

ïAbout 16,000 living with ALS



The phenotype of ALS is 
highly variable

[Swinnenand Robberecht, Nature Reviews Neurology, 2014]



Can ALS scores improve?

Pooled Resource Open-Access 

ALS Clinical Trials Database 

[Kuffner et al., Nat Biotech, 2015]

[Bedlack et al., Neurology, 2016]

Open-Access Database - completed clinical trials 

(contains data from > 10,000 ALS patients!)

Patterns of ALSFRS-R decline

Fewer than 1% of patients with ALS 

ever experienced an increase of 4 or 

more points

Not a cure! May reflect response to 

treatment of certain symptoms or 

variability of the measure



Stroke

ïAbout 800,000 new strokes/year
ïPrevalence of about 3% of US population



Severely 

Disabled

1774

74%

Less 

Disabled

632

26%

Severely Disabled Strokes ςdefined by FIM score < 77

On admissionto Spaulding Rehab, almost three-quarters 
of strokes were severely disabled

Less 

Disabled

1524

63%

Severely 

Disabled

882

37%On dischargefrom Rehab, only about a third 
remained severely disabled

Age is a major determinant of the degree of 
recovery after stroke.  

The General Rule is that Stroke Victims Recover 
Function over Weeks to Months



From: Effect of a Task-Oriented Rehabilitation Program on Upper Extremity Recovery Following Motor Stroke: 

The ICARE Randomized Clinical Trial

Longitudinal Changes in Unadjusted Imputed Mean Scores Across Months for the Primary and Secondary OutcomesPrimary

outcome, log-transformed Wolf Motor Function Test (WMFT) time score (left) and secondary outcomes, WMFT time score (center) 

and patient-reported Stroke Impact Scale (SIS) hand function subscale score (right). N=119 in the Accelerated Skill Acquisition 

Program (ASAP) group; n = 120 in the dose-equivalent usual and customary care (DEUCC) group; and n = 122 in the monitoring-

only usual and customary care (UCC) group. Timing of each assessment after randomization was as follows: 0 months = baseline;4 

months = end of therapy; 6 months = follow-up; and 12 months = end of study. Statistical analyses were performed on the imputed 

intention-to-treat data set. Error bars represent 95% CIs.

Figure Legend: 

Motor Stroke Recovery

JAMA. 2016;315(6):571-581. doi:10.1001/jama.2016.0276



Stroke Rehab Motor RCTs: 
Trends in Technology Interventions
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Pediatric Epilepsy

ïAbout 500,000 in US have active epilepsy and is 
the most frequent chronic neurologic condition

ïIncidencerate: 144 per 100 000person-years in 
the first year of life and 58 per 100 000for ages 1 
to 10 years
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Example: Pediatric Epilepsy

Getting an accurate diagnosis is critical

ÅSome pediatric syndromes have natural history of recovery 
before adulthood (e.g., childhood absence, Rolandic)

ÅOthers do not (e.g., juvenile myoclonic ςthere are some more 
malignant forms)

ÅFor all ages, even after successfully controlling seizures with 
medicine, devices, or surgery, people with epilepsy might still 
not be able to be gainfully employed because of adverse 
reactions from medicines, post-op effects (e.g., transient 
aphasia or worse ςlike a big stroke), ongoing comorbidities 
(e.g., anxiety, depression), or other reasons

ÅKey is ongoing reassessments



Essential Tremor

ïApproximately 4% of adults 40 years of age and 
older are affected by ET

ïAnnualincidence of~24 per 100,000

Archimedean spirals drawn by a 22-year-old 
male suffering with unilateral essential tremor.



BRAIN Researchers Improve Treatment 
Options for Chronic Disorders

http://www.youtube.com/watch?v=xejclvwbwsk

http://www.youtube.com/watch?v=IOHtUzW02cg

Other videos

Researchers are improving on FDA-
approved Deep Brain Stimulation to 
incorporate feedback from brain to 

automaticallyadjust brain stimulation 
from pacemaker

http://www.youtube.com/watch?v=xejclvwbwsk
http://www.youtube.com/watch?v=IOHtUzW02cg
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